Pectin/Ethylcellulose as film coatings for colon-specific drug delivery: preparation and in vitro evaluation using 5-fluorouracil pellets.
The aim of the present study is to develop colon-targeted drug delivery systems for 5-fluorouracil using pectin combined with ethylcellulose as a film coat with fluidized bed coater. Pellets (0.8-1.0 mm in diameter) containing 40% 5-fluorouracil and 60% microcrystalline cellulose were prepared by extrusion and spheronization. Film-coated pellets of 5-fluorouracil containing various proportions (1:0, 0:1, 1:1, 1:2, w/w) of pectin and ethylcellulose (Surelease) were prepared and subjected to in vitro drug release. The amount of 5-fluorouracil released from pellets at different time intervals was estimated by high-performance liquid chromatography. Drug release was assessed using flow testing in the presence and absence of rat caecal contents. The film thickness is expressed as the theoretical percentage of the weight gained (TWG-%) used relative to the weight of the coated pellets. Coated pellets with pectin alone and TWG-20% released 100% of the 5-fluorouracil in the simulated gastric and small intestinal conditions and failed to control the drug release in the first 5 h of the dissolution study in the simulated gastric and small intestinal conditions; while coated pellets with ethylcellulose alone and TWG-20% released 11.7 +/- 0.9% of the 5-fluorourail at the end of 24 h. When the ratio of pectin to Surelease was 1:1 (w/w) and film coat TWG-20%, the release was rapid and was accompanied by splitting of the coat. When the ratio of pectin to Surelease was 1:2 (w/w) and film coat TWG-13% and TWG-20%, the formulations released 9.8 +/- 0.7% and 4.1 +/- 0.4%, respectively, of 5-fluorouracil in the first 5 h of the dissolution study in the simulated gastric and small intestinal conditions. When the dissolution study was continued in simulated colonic fluids (4% w/v rat caecal content medium) for another 19 h, the film coat with the formulations of TWG-13% and TWG-20% released 96 +/- 1.3% and 85.0 +/- 0.3%, respectively, of 5-fluorourail in simulated colonic fluids at the end of 24 h of the dissolution study, whereas in the control study the formulations released 51.4 +/- 1.0% and 34 +/- 0.5%, respectively, of 5-fluorouracil in absence of rat caecal contents at the end of 24 h. The results of the study show that the formulation of TWG-20% (pectin to Surelease 1:2, w/w) is most likely to provide targeting of 5-fluorouracil for local action in the colon, as it released only 4.1 +/- 0.4% of the drug in the simulated gastric and small intestinal conditions, and it released 85.0 +/- 0.3% of 5-fluorourail in simulated colonic fluids at the end of 24 h. The 5-fluorouracil-coated pellets showed no change in physical appearance, drug content, or dissolution pattern after storage at 40 degrees C/75% relative humidity for 6 months. Differential scanning calorimetric study indicated no possibility of interaction between 5-fluorouracil and pectin or other excipients used in the coated pellets.